Estimate the effective dose of gamma radiation in

Iran cities: lifetime cancer risk by Monte Carlo

simulation model by Saghi, MH
 	
  ! "#$"" ""



  	
     
  

 	
 
	

  

%&%'()*! "# $%&' 	(	
	)*&+(% ,
E-mail: Mjafarzade@yahoo.com 

	
			 
		

	
+,- ./01 2 ,3 456+!-7 -8'9 !-: ,;4+!-
+,	-<1 = 36>,?@,A52 ,3 B+,	4
6= B;5&'!>CD'
2 ,3 5+,	6+!-= %'E?&./0+!-+!-9 !-9 51 @,F
.>
 	./0C'G-H ;$.0E-8;I JC'+,	.+!-K 6I J9 ,%+!-<+D&D
.;4E;./01 -.!BL!-!M 2 ,/!N,-O9 ,-FP,	I DJC'3ODQ DJ>
R,F,R2 ,3 &,	9 ,@ S J
,@-D45@'2 65TUU"V<W -D-RTUUUV
-/%,TUXYVZ!B9 [+5[5G9 4\&'C 9 R1 @,F,63-8;';>
@'R+42 ,3 5+,	+!-= C-&. G;+!-9 !-: ,9 5DB9 
T]] ]P<>V@'C-&^ !R+./0C'9 R42 ,3 5+!-+,	= C-R_'5[!C@,F,-?5<)S ;
_),&461 -/.@<9 !-` -J;+` J< G;&'a ',@
3BF5- ,--b;52 ,;
C',-B;9 D,	3&D,	c 	@4: ;C3d+!-+,	= <9 \DO5GD
+!-<,--b;+Q )W\Oe ,H  >
 ./0C'f'B;5g-8H = ,5-+,	2 ,3 1 -R+!-9 5DDD&D;
;h0-N!-1 6,,-4!%B9 R<K D&6,,!B2 ,D3DZD@I RD41 DB+D!-9 5
i,A&'!9 '>  !"# $%&'() "#&* +%,-.&+/ !0-1#
	"2%
	3 456
  2 ,3 5j= 52 ,3 j6+!-j+,	>

	
- &./ 
0 .121.1&	13
445 6	78924:;<=1% >1"?
@ 3A1B C 7	&*1	13
/ 
D&8	
98	<"E 4=.	F8	
	<"	<"&
 
	
  ! -'	PY "
 	
G,H 1	1<"<=%I&45*
7 "(6
"	<
%;	1<"&?
3JG,H	1<"415 18	1K 	1(L	:
 98
=	
	3/ 
1	1M2&
8	<"8'/ 
DN (	3&
9(
4453 1E D	98	
4"
GOH,8	1K 	F"FP20"$Q<3 11$"@ "1415
/ 
D&8	
81$RK 	"(9	8	<"&
$
="S"PB K 	T 94	98	
# 	$2
UK 	(L	:V .	
8	1<"E 0"1W >
J%
/ 
D&8	
&	GX,H
@ 3A1V .	
*Y&8	1	13 1415
/ 
1D1198	1<"&41Z 112
8	
1	<"[ "P	.	<"1	G\H,E 125G]]\H
8	"198	1<"45$541V .	1
&/ 12D1"L
1/ 
1	R8	
	<"	<"L	<
7N 
,1 1"(90 .&	/ 
 "(1612
	$.<3	<"$"L	I&""^2	<"_ "
39%N :JN (G`,H
0 .4 .	$	198	<"454
=1U	1
/ 
DN (8	
	<"&(
19
<=% >/ 
aK ?44%2	"
8	'	<
% 1"3	S"P1B E .	1	$
/ 
D8	
[ 2&12  %2;0"
# 	$K 	9b9?c	
414(L	:0 .
D1&198	1<"8	
1E 4=.	FI$
/ 
 *	M8	
	<"	<"&,


 
 d&4(L	:0 .+"B2e(:F"P2
		'4(	%98	<"
=18	
1	<"
@ )Df	8	
8	
 (# 9
18	
1	<"01.1	,1(2Xd1<M&	1<"
8	<"9
=1g 19	
101.&1$$5
K 48	<"O/ 
1L	1<
7"fh 4	
U<W i7	3	"(/ 	441(L	:V .2
,	"(0"$1D	18	<"U<W i7	3
0"`\ejU		1<"D1"L41
=4F	0

941$"&0 1	1<"0
1	1<"0
1
1	13W k 1c0
181?
./ 
1&&`14
1i	1
8	
	154F	1l 	)
D917`@ 1)	1
/ 
.0
&&`14
1i	,
[ 1247	k 11*m1.Y&1I1K 	1>Y
b1<%8	
10"$Q<38	<"0"L	8n3A
.',
 / 
1D1	1Z	1247	k 11*&
141&41
*	./ 	1
98	
1	<"	1<"	15
G]]H>""3G]]]H="LG]o\H415
/ 
1D141FYZ1&D1	1<"41
/ 
.p )8	
	<"4Z &,0"$Q<3
/ 
D8' "3	/ 	*0 .&1"	13
41:"7	
 9	.$
<=1%	13
.-"I$2$(	<
%Go,\,OH,K 1
/ 
	1 R/ 	"F/ 	D0 .&_ .3.&
4:FK "L4%&.	3Gq"13r-15r
[ 
rO	.&rXH,.	.	  %
5	+L'8&'&0 .	s
11	+,K 	1>Y
b<%'+"B2	'4"481&'0"$Q<3
0 	'	3i1M$
.1&	+
1	1	15
*SPSS  *9D"P24.M2,


 4
*	.8	14(L	:0 .	3415Ot1B
Gg+H4<&8	
1@ 3A0 .	3`gtgg
BGX+HD"28	<",$10"n	1"
	<3	)*&+(% 
 
	
  ! -'	PY "L
8	<"tX]8	
U	otXU	1,o\1B
898	<"1D"12415L	171
[ F*8	
&+,
 198	1<"E 0"14158	1V .	1

/ 
1D1&8	
1	1<"41Z 1&
$(K 	+28	
	<"01.8	
4
%
8'18	1<"1J&
1"D/ 
1	13&
&0"<)2GU%H,8	1<"8	
10"1$Q<3
9/ 
 "<3		<"4Z D&1.
&0"<)2
",
0"$Q<34(L	:0 .V .	
! $1%4158	1
/ 
DE 2&;4
"?GjjtjrPH3
/ 
1D8	&
1"K 1	1&E 
5,0141<%&	13"^
.	K >"k 1P281"
2 "(6;D32	k 
9 "(6;D1E "?
/ 
$
&,
 D0"$Q<3/ 
41Z 1&
8	
1	<"	<"8	1V .	1
4150
*1h 
3	n.	&'4<GjjtjrPH	n
1418Dk 

19 "L	(*U
$5GjjtjrPH0"1K 	1+20 .
1"
18	1<"8	
E ,L	17	+
1415&
i11fW 11B K 		1111""^28	
11	<"i11f
GgjtjrPH# 90
*h GjotjrPH0 .
"
m	:2)<38	18	1<"8	
E 0"
GU%,H

 
 8	1<"E 0"141(L	:01.V .	
/ 	
/ 
1D1&8	
1&1.	1<"41Z 1
Y4 %K 	+28	
	<"8	
450 .
/ 
K 	D&.1J8	<"
"
@ 3A	455E 3	13u 1G]]XH1"L
8	11<3GOgH 11F	:G],gH,011.m11Y11
W >
1J01.L	1<
7D.v4	K 	(L	:K 	(L	:
&8	
45 0 .4Z 54$"&b"12
-=1"	1I&&/ 
D	4 %2	13
J	&	,&/ 
10 .
"4(L	:0 .
98	<"I""^2&/ 24Z 1&"
 1	J4	J	n,L	17415
<3	"1*41(L	:/ 
10 .
1"8	1
1.2/ " w# 98	
	<"98	<"
	1J&81D1":(2	3&8
=
 h ,451:"P[ .1&1	2
K 	+
4	n$3*x	PL4y k JG,H
	1<"p ")1281p )1	&/ 12
31&"1K ""^2D11%0"1$Q<
$
=131n.&/ 
D&$.z .*	M
/ 
8"4 =8	<"8	
45	1	 '.&
81"8	1<"415K 1B 0 .1IW >
J-3
/ 
&.1
1"D10 .1$,=101.4L;
"1P8	1<"3	1'p 1F41{v	<
7	
1	<"[
w*D4 =415	8	

  !"#  $ 	   	
% &'( )&
   *+ 

 	
 		
 	
  		
 	
  		  !

 	 " # $%&'('&)$*)&%+,&)-.,)&./P 

 	 " ++&'.'&*()+&'*'&)$...,&./P 
 
/ 
D&8	
98	<"E 4=.	F8	
	<"	<"&
 
	
  ! -'	PY "Y
 @ "&	<"91n41 =18	1
w*D 
<5G,H,=0 .4L;	"&h &1'41
p )
"4R3w*4 =98	<"
.	<,"8	
98	<"8/ 
11.&
D$1_ 1	*	5Z	20
4<%&
	1<"41>
1&/ 12	
11"	13
8	
1	<"1""^2	
1	<"	3i1f&	+
1
ifW B K 		1JU>
J0"$Q<30
1l 
n.8	<"	E 
w	Y"f$
IW >
J,
>""34(L	:w*G]]]H21"8n.;1".
 ,	"*0"$Q<38
="8	<3
[ 1241	n"K 	1<5&	+
n.8	<"w	Y
/ 
11811"1178	
118	1111.&
<8	"4(L	:0 .@ 3A	37GO,H,
 	W >
1J1%@ 3A10 .V .	
4 .	$
	1<"E / 
1D1&8	
1198&
	 $"&415	.&3	'44%2	8	

19	<"2	1|L."*1 '@ "1-1}>8'
1<$ +f4:0 .8	<"3	'&
4	3	1'S:1a	1F2 1 %&'# 	$.
198	<"	31	"	1<" 1"3	41 =1
L	<
7$39 .L,
 	 $"0"$Q<3&3	1'	18	
1
/ 
181"41$"&41(L	:01.V .	
D11.&
  !,#  -. / 012	 3&	& &45 	'	 &    	
 
 		0
	
 		
1 2345 67P 
	..&-.$&$$%&-
 287  9: ;	6	
	+&*'(&*(+&'.
..,&.
	%&,-%&--.%&,-
< =>	 9: 
	)&)'*&(*,&'+&'
.-&.
	..&).$&$$%&,-
< =>? @9AB46 6
 C 
	+&-)(&()+&'.
..,&.
	..$&$$%&,-
# D E# F 7 G	6	 
	)&*,,&'.&,%$&$$
..,&.
	..%&,-$&'$
? H6I =J? K			 K	
	$&,-(&*($&$$,&'
..,&.
	..%&--$&$$
 D G6L 	M	 
	,&$*,&'*&(*$&$$
.,&.
	...&)..&).
# ? = 
 MG6	6? 6	
	$&$$(&()(&()$&,-
..,&.
	..%&--$&$$
6	; ;6 	
	-&$('&,%$&$$$&,-
.(&.
	%&,-%&,-)&-,(&- 66E 	N	6O =H
 72
	-&*+(&(),&'.&,%
.$&.
	.&).&*).&*).&) ? 6M# 	P Q	6R	
	P Q S	$&,-(&*((&()$&,-
.'&.
	.$&$$$&$$$&$$
6T 	;
 U8 G	6
	)&)',&',&'(&()
.*&.
	..$&$$%&--
 B702? VE 94 E6 G	D 
	(&().-&$((&*(
.)&.
 
	<3	)*&+(% 
 
	
  ! -'	PY "#
4	8	
	<"	<"4Z .J
9
8'41<4%2
"	3	
1K >J1
8	1<"01.8'&	121$.	<	1f	1301.i1n3
K 	94
*	.@ 3	5N &1 1<
9_ .|L."*@ .	1'@ 1'K 	1%
/ 
1DI&98	<"<=1%&1
-3*$(	<
%,

 
	
  	  
 	    	   		 ! "# $% 
&'()*%*
+ ,- .	" 	
/ " .	
)	" 	
/ ! &01% &2	34 )/ (5678
9	5:	 ;<= 	>?@ 	(A!
2. Biley, F C. Nurse's Perception of stress in Preoperative surjical patients. Journal of advanced Nursing 1989; 
4;  575-81 . 
3. Heikkila, J  et al . Gender  differences in Fears Related to Coronary arteriography . heart and lung 1999; 28 
(1): 20-30.  
4. Craven, R. F, Hirnle,cj. Fundamental of Nursing Human Health and function. (Third edition); Philadelphia; 
Lippincott 2000. 
5. Cannelly , A.G. An examiation of stressor in the patient undergoing cardiac electrophysiologic studies . Heart  
and  lung 1992; vol 21; (4): 335-42. 
6. Bekerman , A et al . Cardliac Catheterization : the Patient's Prespective. Heart and lung 1995; 24, (3): 213-
219.  
7. Volicer, B J, Bohannon, M W. A hospital stress rating Scale . Nursing – Research 1975; 24 , (5): 352-9.  
6
B	 0B- 

	 / *+% / *C   	D*#'E/ *#C0( " $% 
.F '"(	G >(	
	 F1C9	 *+4 %'	%	%/ 	" *4 )4  H01%:A9	# 56IJ KI
AA
